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Seasonal H1N1 pH1N1 2009               HPAI H5N1

Temperature Virus Load

DIAGNOSTIC READ-OUTS

Clinical & Virological Parameters

Lung Weight

Munster et al., Science 2009

Del Giudice et al., Science TM 2009

Chutinimitkul et al., J.Virol 2010 

Herfst et al., Vet.Pathol. 2010

Bosch et al., J.Virol. 2010

Kreijtz et al., J.Gen.Virol. 2010

v.d.Brand et al., JID 2010

v.d.Brand et al., J.Virol 2010



��������	
	�����


��������������	��

�		�����������	��������

���������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
��������������		
���
�����������������
���
��
�����

�������������
����
	
�������������	��������
���������������
����
	
�������������	��������
���������������
����
	
�������������	��������
���������������
����
	
�������������	��������
��

���
���������������
����������
���������������
����������
���������������
����������
���������������
�������
� �����������	��
����
��

�������� ���������������������������������������� �������� ������������
����
����������������������
����
����������������������
����
����������������������
����
����������������������
����
����������������������
����
����������������������
����
����������������������
����
����������

����������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
�������������������������������	����
����������
���

���������		
���
����������		
���
����������		
���
����������		
���
� �������������������������������������������������������������������������������������
���
��
����������
���
��
����������
���
��
����������
���
��
�����



Adjuvants and antigen presentation systems 
for viral vaccines tested in humans (1/2)
(an arbritary selection)

Adjuvant Viral antigen

Mineral salts
Aluminium salts numerous
Alum + MPL HBsAg, HSV (gD)

Emulsions
MF 59 / ASOx Flu 

HBV (rPreS2-S)
HSV2 (rgB + rgD)
HIV1 (gp 120)
CMV (rgB)
HPV

MF59 + MTP-PE Flu (split)
HIV1

QS21 HIV1 (gp120)
Incomplete Freund (IFA) HIV1 (gp120 depleted)
Montamide ISA51 HIV1 (Tat toxoid)



Adjuvants and antigen presentation systems 
for viral vaccines tested in humans (2/2)
(an arbritary selection)

Emulsions (cont.)
QS21 HIV1 (gp120)
Incomplete Freund (IFA) HIV1 (gp120 depleted)
Montamide ISA51 HIV1 (Tat toxoid)

Bacterial products
MPL (like) numerous
Holotoxins (CT, PT, LT) Flu 

Immunoadjuvants
Cytokines numerous

Particulate formulations
Liposomes Flu
Virosomes Flu, HAV
ISCOMS numerous



Pandemic influenza vaccines
- Improve efficacy; adjuvants & delivery systems -

- Adjuvants & antigen delivery systems 
Aluminum salts
MF59
ASO3
Virosomes
ISCOMs
Others….

-Variety of presentations
Subunits
Split vaccines
Whole inactivated virus
Live-attenuated virus
Virus-like particles
Recombinant proteins
DNA vaccines
Others….
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Protective immunity 
(Rimmelzwaan et al., Vaccine 1998)
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Reactogenicity data are consistent with results 
obtained in H5N1/AS03 A pandemic vaccine:
general adverse events

Devaster JM. et al. Immunogenicity and safety of an A/H1N1v AS03A-adjuvanted pandemic influenza vaccine candidate: Preliminary results 
from a randomized, controlled trial in adults. Vaccine Congress 2009, Singapore. 
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20 subjects per group

H5N1/AS03A pandemic vaccine has shown 
a broad and persistent immune response

Two immunisations at day 1 and day 21 with H5N1 A/Vietnam/1194/04 split virus, AS03A

Leroux-Roels et al. Broad clade 2 cross-reactive immunity induced by an adjuvanted clade 1 rH5N1 pandemic influenza 
vaccine. PLoS ONE 2008; 3 (2): e1665. 
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MF59-ADJUVANTED H5N1-VIETNAM VACCINE 
GENERATED BROADER ANTIBODY PROFILE COMPARED TO 

UNADJUVANTED VACCINE (phage-display library)
STUDY-1:

NIAID (HAI-80)

Correlates of broad
protection?

H1-98%

Khurana S, et al.(2010) Science Transl Med 20 2010 2:15ra5
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In adults, already primed by natural infection (        ), vaccination with plain 
influenza vaccine essentially expands pre-existing memory B cells directed 
against the HA2 region, with little effect on priming naive B cells against the HA1 
region (      ). Vaccination with MF59-adjuvanted vaccine, dramatically primes 
naive B cells that now produce antibodies against the HA1 region (       )

In adults, already primed by natural infection (        ), vaccination with plain 
influenza vaccine essentially expands pre-existing memory B cells directed 
against the HA2 region, with little effect on priming naive B cells against the HA1 
region (      ). Vaccination with MF59-adjuvanted vaccine, dramatically primes 
naive B cells that now produce antibodies against the HA1 region (       )
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Khurana et al, Science Transl Med 2011
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• 2 immunisations of ferrets at D0 and D21 (H5N1 A/Vietnam/1194/04 split virus / 
AS)

• Heterologous challenge (wild-type virus A/Indonesia/5/05 , 105 TCID50) at D49

• Post challenge results at D5

Dead Alive % Survival

Pooled controls

(15 µg Antigen
only or AS only)

12 0 0

1.7 µg H5N1 – AS 1 5 83
3.8 µg H5N1 – AS 0 6 100
7.5 µg H5N1 – AS 0 5 100
15 µg H5N1 – AS 0 6 100
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Baras et al., PLoS One 2008



16-10-2001

Influenza pandemic virus 2009
- New H1N1 -

New pandemic

- First animal models

testing vaccines
testing antivirals

studying pathogenesis

- First genetic and antigenic data

- Clinical network
antiviral therapy 

(IV / ICU / ECMO)

antiviral resistance

Key publications:
J. v.d. Brand et al, EID 2011
J. v.d. Brand et al, JID 2010
S. Herfst et al J.Virol. 2010
F. Wildschut et al. Plos One 2010
G. Del Giudice et al. Science TM 2009
S. Herfst et al, Vet Pathol. 2009. 
J. Van den Brand et al, EID 2009. 
V. Munster et al, Science. 2009 
A. Meijer et al, J Clin Virol. 2009
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Neutralization assay (Challenge strain)

Anti-The Netherlands/602/09 neutralizing titers
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Neutralizing antibodies observed in all groups immu nized with AS03-split H1N1 vaccines
��� � 88% response rate (100% with two doses, 64% with a sing le dose).

Responders: neutralizing titers > 40
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Viral load in the lungs by culture
Day 4 post-challenge (A/The Netherlands/602/09)

Lower virus load observed in animals immunized with AS03-adjuvanted vaccines 
compared to ferrets receiving the non-adjuvanted vaccine (or PBS).

No virus detected with two doses of AS03-adjuvanted vaccine, virus detected in 
27% (3/11 ferrets) ferrets receiving a single dose.
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Del Guidice et al. Science TM 2009

v.d.Brand et al J.Virol. 2010
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Preliminary immunogenicity results post-dose one 
exceed the regulatory threshold

Devaster JM. et al. Immunogenicity and safety of an A/H1N1v AS03A-adjuvanted pandemic influenza vaccine candidate: Preliminary 
results from a randomized, controlled trial in adults. Vaccine Congress 2009, Singapore. 
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Prior to receipt of official regents vaccines were formulated using an alternative assay for HA content. 
HA potencies were then retested by SRD once calibrated reagents were available. 
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In the lay press pandemic vaccines 2009 were said to be unsafe  



Europe: Experience with pandemic vaccines in 
mass vaccination programs

“The CHMP re-assessed the benefit-risk profile of Celvapan [Baxter], Focetria
[Novartis] and Pandemrix [GSK]. Taking into account the comprehensive 
information available on the clinical safety and efficacy of these vaccines, the 
CHMP concluded that

the benefit-risk profile of these vaccines continue s to be positive. 

Consequently, the CHMP recommended the further use of the vaccines within 
the EU in the authorised indication even after the pandemic was declared 
over. ”

Conclusion stated by EMA

European Medicines Agency. Twenty-second pandemic p harmacovigilance update. Available at 
http://www.ema.europa.eu/docs/en_GB/document_librar y/Report/2010/08/WC500095870.pdf.



European Medicines AgencyEuropean Medicines Agency updates on the review of 
Pandemrix and reports of narcolepsynarcolepsy (23 September 2010 )

� “As per 17 September 2010, there are 81 reports from healthcare 
professionals suggestive of narcolepsynarcolepsy , all collected through 
spontaneous reporting systems.”

� “The European Medicines Agency’s (EMA) Committee for Medicinal 
Products for Human Use (CHMP) agreed that at present the benefit-risk 
balance for Pandemrix continues to be positive, and that while the review 
is still ongoing there was no need for Europe-wide restrictions on use.”

� “Available evidence does not confirm a link; more r esearch needed .”

European Medicines Agency. Press release 23 September 2010. Available at: 
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2010/09/WC500096998.pdf.
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